Abstract. In quantum communication and quantum computing, the Bell state acts as an important role. For two qubit of discrete variable, Bell state is composted by two orthogonal to each other's physical state of a physical system. For the physical system consisting of continuous variables, a scheme is presented for generating the quasi-Bell-states of entangled squeezed states by using the Raman interaction of an Λ-type three-level atom with squeezed vacuum states (SVS) cavity fields. In this scheme, an atom initially prepared in its ground state is injected in proper order into several cavities initially prepared each in the SVS. After the atom interacting with these cavities, the entanglement of atom-cavity-field is generated. Afterwards, by measuring the atom we obtain the quasi-Bell-states of the entangled squeezed states. Also, the entanglement properties of bipartite entangled quasi-Bell-states as well as multipartite entangled SVSs are discussed.
Introduction
In recent years, entanglement has generated much interest in the quantum information processing such as quantum teleportation [1] , superdense coding [2] , quantum key distribution [3] , telecoloning [4] and quantum positioning and clock synchronization [5] . Hence, quantum entanglement has been viewed as an essential resource for quantum information processing. The original study for quantum information processing focused on the systems with a finite-dimensional (discrete variable) state space, such as the polarizations of a photon or the discrete levels of an atom. Since the experimental demonstration of quantum teleportation of coherent states [6] , much interest have arisen in continuous variable quantum information processing [7] [8] . Thereupon, the entangled states with continuous variable receive much attention in the study of quantum entanglement [9] [10] .
In the case of two qubit of discrete variable, people like to introduce a set of four mutually orthogonal maximally entangled states as the base vectors, namely Bell-base, which may be denoted 
where 0 and 1 denote two mutually orthogonal states of a physical system, such as the polarizations of a photon or the discrete levels of an atom. However, for the continuous variable, there was a suggestion to implement a logical qubit encoding through treating a coherent superposition state, which can make a single mode continuous variable state as a qubit in two dimensional Hilbert space [11] . So similar base vectors to above have been defined by using two squeezed states with the same ampli- Hence, these states are named as quasi-Bell-states. Some methods have been studied to generate the quasi-Bell-states such as the Kerr medium [12] , cavity quantum electrodynamics [13] [14] [15] . In this paper, we present a scheme for generating quasi-Bell-states of entangled squeezed states via the Raman interaction of an Λ-type three-level atom with SVS cavity-field.
Raman interaction
First, let's briefly review the Raman interaction of atom-cavity-field. For a system consisting of a degenerate Λ-type three-level atom and a single mode field, the Hamiltonian is given by
where 
where
Suppose that the atom is initially prepared in the ground state  g | , and the cavity field is initially prepared in the SVS   | , the initial atom-cavity state is , 
In interaction picture, the time evolution of state vector of system is given by Schrödinger equation [19] [20] ).
The state vector
where  is the interaction time between the atom and cavity field, it can be controlled by adjusting the velocity of the atom. With the choice
Similarly, if the atom is initially prepared in its excited state  e | , we can obtain
Preparation of quasi-Bell-states
According to the description above, it is easy to realize the generation of the entangled SVSs. We assume that there are two cavities (referred to as 1 and 2), which are both initially prepared in the SVS   | , and that the atom is initially prepared in the ground state  g | . Then the initial state of the whole system is given by .
Let atom enter cavity 1 and 2 in proper order with same interaction time  . After passage of the atom from these cavities the atom-field state is
Thereupon, we perform an atom measurement. When the atom is detected in the ground state or excited state, the cavity field collapses correspondingly into
After normalization we get two entangled SVSs
is the overlap. If the two cavity-fields are initially prepared in the SVSs with equal-amplitude and opposite-phase, the initial state of the whole system is given by . 
